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»-0 J=Q ( =Q y-Q 

[0 0 7 9] 

--•e, (x. y) iM^k^tLTv^v^m, (x, y) immt^nizmm 

[0 0 8 0] 

mt^?kr-?*M.\&1rz>o *tz^ mm 2 l 0(4, m&v> 9 <( $ > yer- * 

2 4 QlZnm-f&o 
[0 0 8 1] 

HI91C, ±|B*t^:/S 1 0 7<DM]EW&z'$ aWv 3 >07D-f t-h 

tt»«2 1 0(4, *An**tt*t|-ft**-« (S201). COfl«B««ai-« 
^#SB2 1 0 (4* h v-)\siti)^-K\Z? £ Z>£ 9 X(4, fi^>7F# 
■C**R$*<**J:-5fc, »jE«jEr-^t*J6* 
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otiilf^a-Cli, «i^f7*-^ (De focus) 

a***, S, C, A, ft*$ffiiR& K&^jftJRIS, i**=7VJRg, * 

[0 0 8 2] 

®&U2 1 014, *jSLM«Afr^O«nifJDQ|W (x, y) *«> W ( x 

, y) *€>ttN&f (x, y) ^:ii)!fita (S 2 0 3) 0 

[0 0 8 3] 
[&1 3] 

f(x,y) = e ikW(XY) 

[0 0 8 4] 

arnc«2 1 o a, k/i, atttt*<?5«) o«ft^n%L a n d ( x 

, y) tW2 4 0t#lLTtt»ti (S 2 0 5) o **»2 10UU La 
nd (x, y) *2^7-i;iJE»LT2SilJHiH«M|fFR ( u , v ) £#i6 

* (s 2 o 7) o \mu2 1 ott, 9> viuhm cxtt«*o«) ospMmst 

** FR (u > v > tll^^M^OTF (u, v) 
»t<frfc**£fc-C, iomiMOMt^OR (u, v) £**6& ( S 
2 0 9) o 

FR (u, v) XOTF (u, v) -OR (u, v) 
[0 0 8 5] 

ojffc, i^2 10li, OR (u, v) *r23fc5c»7-Vi«fcLT9^K 

* hW (Xtt, ttfcofc) 0*JR^B«l andlmage (X, Y) £>fci6 
£ (S211). ?S#f|52 lOli, Land Image (X. Y) , PSF (X 
, Y) £^$2 3 OK, m > ^770^f-^ ^7 7JiO f /XlitifO 
MO^^-e^U ^f-^jli^.j 2 4 0(CCtt« (S 2 1 3 
) o K*«B2 1 0(4, MlE^Er--*^ i&K»Cj6C-Ot*y 2 4 0*felX*U 
U WflB2 3 0l,zmt)-f& (s 2 1 5) 0 

[0 0 8 6] 

4-2 * hU-)Uitizm^<mjE7 , -^^th 
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[0 0 8 7] 

*r, &#S&2 1 Ott, frm&ftt LT#JRM#RMS i 2 j - i ©IMlSrtt 

(S40D 0 mx.it, zvmmit, w&n+a****. 0 . d 
inc^t-^o arm 2 1 oat, mM*tit&m9m*b*ju-*<Dii0 L 

C i 2 j - i **ttt U ^-j- ^ itRMS . 2 j - i tcSSjftf -5 (S 4 0 
3) o 

[0 0 8 8] 
[»1 4] 



2J-i 



RMSf J - ' = / £ > J ' r 2J -' 
(J, 2 '" 1 = 2 (2y = 0 , ^ = 1 (2/ * /) ) 

[0 0 8 9] 

**«2 10tt, RM Si 2j-i (i>2) ^^h^^ 

J^****5*«»m-* (S 4 0 5) . ::fNotiif $ ^ *^ 

7-S 4 1 9fc»tr 0 ^TYe s tmWf ZtlZ &*4>&B*jft*ft2 1 0 

[0 0 9 0] 

ft*** 2 1 Ott, JKiiRMS (R i 2 j - i) ow^otjr^ 

7) o -tYes^ «»»2 10li, *^-*Jfc#ibfc*:**J:5fc 
Wt<DT7*-*XK1 b t:ZW* (C 2 0) fcfcfcs* (S 4 0 9) , N 

ocm *^*:/s 4 1 1 ^t,o otm, **«t 2 1 o«, 

^^ Wi ^ RMS . 2 j - i (i ;^) <^ < fc ^ to ^ Wgm 
±-C****tf« (S4 1 1) o Yes*, ^2 1 01*. * 

^^^'^fcftiidicraio^*^*^^*^^ ( c 2 0) * R 
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(S 4 1 3) , -U, No<7)iWr^S4 1 SKMtfo SMC, j£ 
#§152 1 0 ti, ^^*l|3l^»RMS i 2 j - i ( i : ^ 0 2 j - i #= 0 

) <0^^< h^(^to^SI^_LT^^^flJif1-^ (S4 15) o Ye 
s <7)^<£\ 2 1 0 (i, x h ;vjt^^cfc J: d ( 

C2~ 2 > C 2 2 ) SriJDx. (S4 1 7) , No<Of^7 7 7S 4 1 9C 

[0 0 9 1] 

-Ht, ?S#§|5 2 1 0(i, 11X^^0 TF (u, vK PSF (X, Y) * 

S, C, A, i^^BiRH, fc&*jftJR3i, Ifif^fea^JRSI, ^hW 
/WWoSteOr'-*) fcltffiU ^^'J 2 4 0 Kmk-X&< (S4 19) 0 
[0 0 9 2] 

yfS 4 0 725.^S 4 0 9, S 4 1 l&tfS 413, S 4 1 5MS 4 1 7, O 
[0 0 9 3] 

^f-y/S 4 0 9, S413, S 4 1 7W#«Ii:oi>t^n 
o ?7K:i3V»T> ?Jt#gB2 1 Ofi, ^Oi ^M^^fft^o 

[0 0 9 4] 

^mxh* (rms 40, rms 6° • • •) nnm&hi**w&ktmmBL<ou 

M^^ftg Itv^fy ^K^t&lg^^-^y&C i 2 j - i (1 
^i^2) fc&MiRgW (x, y) Kjj\\z_2> 0 MxJ^ 7f7/S 4 0 9 tfiC 
2°, ^? 7S 4 1 3-e^C 2 °s ^r?yS4 1 7tiiC 2 ~ 2 - C 2 2 T- 

Zhizm&mi (x, y) fcraHfJIKS* ib &T<D± iKifctb&o 
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f (x, y) = e i kW (x, y) 

( i : k : ( 2 7r /" a ) , a : 

***2 10tt, £OKHftf (x, y) ^-Jx^ ai: ^^ 
*fc«-*U (u, v) fc^OJ^fc**)*,, 
[0 0 9 5] 
[«1 5] 



«i U(u,v)= /Jf(x,y)exp 



i 2f / 

5"— (ux + vy) dxdy 



[0 0 9 6] 

(a : ifcft 

R : (MM) iwmm 

(u, v) :t*o^Mtu ^tttc^-t^Mrt-eo^-fli 
(x, y) : ii^oiit ) 

ft*tf2 1 Ott, U (u, v) ^o«^ W j T , ******* 
* (PSF) ( u , v) t3jtJe)(So 

I (u, v) =U (u, v) U* (u, v) 
[0 0 9 7] 

*Jfctt, fejRg ( W (x> y) =0) ^iOPSFO^ 
I 0 (0, 0) b-t&t, 
*M^;Wfc=I (0, 0) /I o (o, 0) 

[0 0 9 8] 

*=*-**C i 2 j - i (i * i £ 2) 0 |t*ff»», avMiJWffi&fc***. 
[0 0 9 9] 

4-3 h^So'<^IET ? --^#tB 
■ lit, *AW«*#tf1|[Oj|J2©«Kov»T07n— y-^-h^ +o 
*1\ fttt*2 1 01*. ***** L-C#IRM*RMS i 2 j - i ©***» 
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(S50 1) o uoitii, w.m<D-i-fr*z\,m m, o n 

[0 10 0] 

^§15 2 1 of±, m^ztitzfcmmiifrhiffr-i-v^c { 2 j - i 

U ^l^^L^tcj:^M*RMS i 2 j - i fcfc*-*-* (S 5 0 3) . 
*#«2 10f±, RMS j 2 j — i (i>2) o*«)^<fc*o,fco#H«ja 
±-e**«f*«IBfi-* (S 5 0 5) 0 i^, NotmmZfitz®^ Xf v 

7S5 1 gizmtto zz*YestnmztLztx<D*m*mx»2 1 0 

[0 10 1] 

2 1 0 14, X**HU£*R 4 0, r 6 0 . . . < fc 

i»tv*mm&ji'c*>z*mwrt* (s 5 0 7) . Ye 8 oh ar 

fctffft (C 2 0) (S 5 0 9) , No«i, 

5 1 1 tciitro o*?k, mam 2 1 014, k^^^jrhj^rms i 2 j - i 

(i :«ft) «^*<fctl>fco^||JBU : ^*4j W j ifi - A (S5H) 0 > 
Ye sO^ tt*«*2 1 014, tWiV7fm*R04<44J:^ 
^KT'?*-******** (c 2 0) ^jfcfts^ ( S5 1 3) , N 
oO^f^S 5 1 5fc*tr 0 S<bK, ft M 2 1 0(4, A^jftJRSft 
RMS i 2 j - i ( i : *ft * 02 j - i + 0) <^fc < fc * 
±-C****W*-* (S 5 1 5) o Ye.m ft»ff2 10li^ 

H^^mt^^KflaiufflWfl. (C 2 ~2, c 2 2) ^x. (S 
5 17), -jNoOt^f^S 5 1 9 tzMtf 0 

IT, tt*82 1 0f4, JRat^feOTF (u, v) , PSF (X, Y) £ 

slu^, s, c, a, mxmsum, m*&jnvm* m*wtw&. ptf^ 

[0 10 2] 
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•^S 5 0 7RXfS 5 0 9, S 5 1 l&tfS 5 13, S 5 1 5MS 517, O 
[0 10 3] 

ofi:, Af7/S 5 0 9, S5 13. S5 170#WIt:ov^P^n 
o »H:SB2 1 0(4, ^i^ttl^tft^o 
[0 10 4] 

ft\ ^f7 7'S 4 0 9, S 4 1 3 , S417 <n^m$mxm% Ltz X 7 ^ 

. ^«SIJR^* (PSF) *^a6^,o ore, St#«R2 1 0 {4, MoJ:?i; 
PSF*7-VxM (X»±SefflB8) LT«1frfb1-*ii:^J:»J0TF«:^ie> 
o 

[0 10 5] 
[^1 6] 

00 

R(r,s)= J Jl(u,v)e- i2,r(ru+sv) dudv 

-00 

( r , s : ®tom&m*m*>mm 
~ R(0,0) 

[0 10 6] 

A (r, s) > mmiB (r, s) fc-*-*U4\ 
R (r, s) =A (r, s) + iB (r, s) 
£&*K tefflOl**L (ft*l>-"7K PTF) {4, 
[0 10 7] 
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[ftl 7] 



^(r,^) = tan- , -fe> 

[0 10 81 

ttfit| ^ *2«>«Tli % mnU2 1 014, £<7>R (r, s) #&«*#o 

* ***fc**>l^<Jr**C i 2 j - i ottllift, ^ttffffftc^i, 
[0 10 9] 

[0 1 1 01 

4-4. fiEI^>5al/— > g ^2©7n-ft-f 

Ell 2d, ^iE®ft'>5^^-^ 3 >o^2 07n^^^^h^^ t - o mi 2 
(4, «ir/5al/-*/H>^ ?>K*hl*^M^**J:$K*EEaOT 

[0111] 

*r, &&SI52 1 0(4, WISS r **aj** (S 1 4 0 1) o 

ifes r t lt(4, uym, bL<immw.Mfrt>&mLtzm%z>*m\<> 

ll£fflv>-c£ 4v> 0 
[0 112] 

#cK, »#SP2 10I4, yUWi/g >M3MnBISfcS s 5 (Si 

4 5 1 ) o S s (4, 3*12* S r KMU 3*2Etctt& («jLtfS s = S r + 5 
D) +z 0 tt*ft 2 1 0(4, f^^^vs (jJJilf, Vs = 0. 1) 
©9>K>Uh«lOtt3tfcfr^ (S 1 4 5 3) 0 
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[0 113] 

i^M-U 2 l 0 <DWi$.T~ * J&J&U 2iiii, 7 > K;v h WmWkWL^ UWy 
3>^r^fv\ *i^W£T*-*£#;g> (S 1 4 0 5) o iit\ HHtT*- ZMJSM 
2 1 1(4, t~f : ?i&fctbbtitzJb2>-ft&l T, 2E<Djf\iHKV>y 

m&m&^tz i><D) <D7> K;v h L Tff o i" & *> , nifty-*- * 

U2 1 1 J4, *-r y 7°S 1 0 5 t?^$*Lfc&lSJKgfcf£v\ 7 > b^W**? 

So C ^ v 5 a 1/ - y 3 > ^^fi^Ilif It -5 o 
[0 114] 

■og^C, i£#g|S2 1 OOiRl5effi2 1214, 9 > K;VHr>7'V- b^yf > 
^Sr^T? (S 1 4 0 7) o $)5e*B2 1 2 14, v^^V-va >t?f?>*L^I 

# OTj IrJ i: — Sfcft fc^T j£8c n^^*V 2 4 0 t'ffl'ic L Ti3 < 0 C O^ffcftj&g 

[0 115] 

2 1 2 14, l-^T^yjfpjt 5 ^^-/!/- b -?y?->yLtzfrnM'tZ> (S 
1 4 0 9) o ££"C, Noc0^i4, Xf^S 1 4 0 7 icji^, -f^TO^lp] 
tf>7>- h^y^-V^-t-at-e^a^JftiSfo — ?j\ ^t7/S 1 4 0 9f 
Ye *J5eSP2 1 2 14, Mn^-f^|v^tn h^f^S 1 4 

0 5-c->5ai/— >3>uaiM«7 f -^05> bgt<7>;fr|pj£: — Wet 2>fr 
mmirZ> (S 1 4 1 1) o uit\ Ye *J3feSP2 1 2 (4, jSC&n htf* 

^•=e'; 2 4 0^H^ii>^P>tL^^«t«}]ftv^^J®f-rs (SI 4 13) o 
[0 116] 

\ A I 1 XI* S 1 4 1 3 1?N o 4Hl5clffi 2 1 2 (4, S s iP=f> 

tlteWmm (0Jx.ii\ S r-5D) Zmx.tzfrnM-f2> (S l 4 1 5) 

o CitNo^ $§IE^5*f f£;£SB 2 1 314S s<DMiEmm*%=n&<mfcL 

(WLtf, S s-0. 2 5D) (S 1 4 1 7) , IK&t'- 2 1 H±Z<D 

miEmm^^^yyv^Ymmm^y^^v-^ay^fsoo &nu2 1 0*4 
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0 7&&<D#mimf'tZo ^f?^S 1 4 l 5-CYe sO*^ ipJjgSB 

2 1 2(±, 7> K^hmfOSlJ^^*IJ®fL (S1419), Z<DtZ<DjJ\iilt s 
Z<0^fa* f *oSffi'e$><2tzZt***:V 2 4 0J'fB'itUT^<o 
[0 117] 

1 4 1 9«l^f 7^S 1 4 1 3-CYe *0SeflfB 2 1 

2 lt s yy h> >S^t0^t*>5 i l/—> g (SI 42 

1) o ££t\ No^ ^f^S 1 4 0 5 KM*), \MU2 1 Oli^TO 
^fSl^JKO&aiSraygi-o ^t^S14 2 1T?, Ye s 4>*g\ 

»2 1 2ti, $^^K^^<0^m±*Jai-C§fe^JBf-f -5 (S 1 4 5 5) 

O 

[0 118] 

^*^S 1 4 5 5fYe msEgmWCmM2 1 3 (i, S = S s. V 

= Vsi:t^U ttzs WdV s =v s + 0. 1<7)9 > K;v Ym^mfcZft 9 ( 
S 1 4 5 7) o ^f-^S 1 4 0 5^it*> lffi«f-*^J&a&2 1 1 it 

&*Hffe7*-*«:*i& % Xf^SHO 7 W^a^H^ri-^o — 

•^S 1 4 5 5tNo^ ft#*|S2 1 Ote, -r-fm-JlZfto (S 1 4 2 3 

) o -tfcfc*), iJC#SI$2 1 Oli, 08x.«T % £Ofc#03$IL9yBcS = S s. ipjgij-e 

V 2 4 OKfSHrf&o 
[0 119] 

m 1 3 fc, ±fB*7 u S'7 P S 1 4 0 5 0«lfy^l/-y 3 >07n-ft- 

(X, Y) RtnR5fe$*L^JER*H*^SttB»f (x, y) *ft#i"^. (S 
204) o ^f^S 2 0 5~S2 1 1 El 9 OWlft-W<DX T y 

[0 12 0] 

n 1 4 tc, i^f-^s 140 KDTy-fv- v-7y^>^<Dmmm^mi- 

O 
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1. 5 a, 7 > K;H^Oltt«-N 1 , Iff ^ 1 t L> 9 > VfrYftom 
H<m?^L£^£^OM3tm&N2, ®3Rii*-N 1 /N 2 LTv^^\ d 

[0 12 1] 

131 5K, ±12*7^ "/S 1 4 0 7©7> K;V Mr hvyf 
70-ft- h Sttf-^o 

^'J 2 4 0j5^M^ WIMWTemp (x, y) £;fc*J>£ ( 
S 1 3 0 1) o ortC, mnU2 1 0«\ Temp (x, y) O 2 ^on? - 'J -i. 
»T (u, v) £:£a6& (S 1 3 0 3) 0 i*#«B2 1 0 it, mWM<D v ^ ol 
V—Z/b >K£ ZfflgmteT- 9 OSWIftft^O 2 #cx*7 - V JCggftO R ( 
u, v) OR (u, v) fcf>^- hO^t^FT (u, v 

) kmoj:^^*)^ OTmp (u, v) (SI 3 0 5) 0 

OR (u, v) XFT (u, v) ^OTmp (u, v) 
[0 12 2] 

I#l352 10tt > OTmp (u, v) &— &5cj&7-V Jcggjfe*ffv> N imp 
Im (X, Y) (4 aX4 aOlft^J) £3U6& (S 1 3 0 7) 0 &nU2 
10tt Tmplm (X, Y) ©*&IMtO**ttfcJR»LT £&n (SI 
3 0 9) o 

[0 12 3] 

[0 12 4] 

4-5. fEIte/^aV— >3>Ot3©7n-f t-h (ftM~ 1 ) 
Hll 6, HIl 7C, ^iEMftv^ va ><7)i3©7n-ft- h (1) 

w (2) *^i- 0 nil 6, mi 7 a, si«v^^i^-^3>^^tv\ 

m!E# 2004-3016503 



#M 2003-025428 ^- y 

* y mrnmx* § * ± ? \zwm a, c w*7n-ft-h-e*4 

o 

[0 12 5] 

»#«B2 1 0(4, Ji^f^S 14 0 1 fcRfcfc, 4R3$mj£#S r 
ts (SHOD, of?K, ttJM*2 l 0(4, vUi/-v 3 >MMC 
sOIK^^fTd (SI 50 1) 0 Mx.(4\ Cs(4l'*7<I, & L<f4$»K^ib 

tttB LTCs 4rfB« LfcSft&^fc ^ V 2 4 0 fcfBfc Itfe § , «€-*t£#HB L 
t^TUv io o^c, ifgU2 1 0(±, ^Vs (Ml?Vs = 0. 1 ) <D 
9>K^H|»3eS:ffd (S 1 4 5 3) 0 
[0 12 6] 

*^y7S 1 4 0 5~S 1 4 13tli, JtifciflM*^ ?I»g|52 1 0(4, 7 > 

Sfcffdo «36«2 1 214, Xf^S14iaiiS4 13T»No«, 7 

bZ**V 2 4 OJC|B«LT45< (S 1 4 1 9) 0 ^f^S 1 4 1 9®^ X 
fiX-r-yys 1 4 1 3t?Ye s <7>i§^, *ft#SB2 1 0(4, ±i£ t l^c, 
1 4 2 IMS 1 4 5 5<D$m*nft1-2>o 
[0 12 7] 

^'^S 1 4 5 5 T^^ffi]^:(7)^m±^jg|j^ § fztmWfLtzi§&, im 
U2 1 0(4, K5fe$*trv»*»jER*«r^*y 2 4 0 KUBtW* (S 1 5 0 3) 
J»jE»*«JW2 1 3 »4, V = Vs^U 4^ ^Vs=Vs 
+ 0. lO^K/l/HKrttje-r* (S 1 5 0 5) o S 1 4 0 5 

, mi£r~-?fmi&2 1 1(4, RS&^a^jER^X^VK^MItJcaf^gjll 
18Sffe*> Ul/-y 3 > ^ffv>^ilffr- * ^f7/S 1 4 0 7 J» o 

[0 12 8] 

^f"^S 1 4 5 *l£*&2 1 2(4, ^TOStfcttfcft 

2f|nJ (0-18 0) ^✓5al/-5/ 8 >tfe*«|(ft4 (Sl 5 0 7)o^t 
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N o <Di§&, mjEWmmfcU2 1 3 imWAMBtA s fcEJUgrt* A s 

= As + 5) (S 1 5 0 9) o -e-om, ^f^S 1 4 5 3 CI^ ^f 7 y S 
1 4 5 3mi^<9^i|£3^L^Tl-&o 
[0 12 9] 

Ell 7«r#«U *J^f|5 2 1 2^f-^S 1 5 0 7T?Ye s tfUHf 
^ot^^ofttiOAst^ti (S1511) 0 ^ ftftttAK 

OflM"ei3fe*rtIOnhO*mi:4*tOtRj|ti. Oft* 
[0 13 0] 

^T^7"S 1 4 5 3, S 1 4 0 5~S 1 4 1 3 T-fi, ±jftOH£tt^lRt?tt9! 
[0 13 1] 

*** 2 1 2ii ^ XTyfS 1 4 1 UliS 1 4 1 3tNoO*fr, Cs^f 
*ft*t*Lfe««t Cs-10D) (S 1 5 1 5 

) o :iT*No^ »iES?3SHK5£*B2 1 3t±C sOflljEMffc^TaK&Jfc 
L Cs-0. 2 5D) (S 1 5 1 7) , H«^-*J§Mto»2 1 Hi, 

-^»^R**=*^*9^K^h5|W|JR^>5aLV-^ 3 >*fTd (S 1 4 0 5 
) .1^2 101^ ^>UWyg «9#e>tt7t^lfftT ? -^^o 
v^T^-r^ys 1 4 0 7&*OM*«SL*fr*-* e ^J3tSP2 1 2I±, 

^f^S14 15tYes^ ?>K*hraJN3TOfc*||ffL (S 1 4 1 

[0 13 2] 

^'^ S 1 4 Xtt, Xf^7*S 1 4 1 3T«Ye ±&t 
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Kit:, iS*6R2 lOli, ^f^S142 IMS 1 4 5 5 0«!3**frr* 
o ^T7^S 1 4 5 5tYe s 0>*&£\ iSflWB2 1 0 i±, ^f7^S 1 5 0 3S 
1 5 0 5 0ftyffi**fii-*o ^Xf -/OMtov^lilli: iMI-e*^ 
o *<Z>^ ^T7^S 1 4 0 5tm ®ftx-*ffM£P2 1 lt±, WtfcZiltz 

[0 13 3] 

—2k ^fy^S 1 4 5 5tNoOJ|^ iS#8P2 1 0 tir*- * mil *$T7 ( 

5 1 4 2 3) o t%*>%, \%n%f>2 1 0t±, IOfIfiS = S s, fJSU 

[0 13 4] 

4-6. »jEI«'>5aV-'>3>0*4 07n-f^r-h (SMfc-2) 

Xf'^S 14 0 1-C(±, ±i£O.J:3K»»&B2 1 0*±, ttlEtS r 

s, &W8&MMh$:lBm&fet2> (S 1 5 7 1) 0 d*LfcOffiW\ ^'J2 4 

0 K:Wf51tLT:kv>7^-*&ffi^T& «fcv>U A;W2 7 OK J; 

*> <fcv> 0 ft£tf2 1 0(±. C s = 0. A s = 0> Mh = 0(:?Oit5Et 

6 o 

[0 13 5] 

?I#SP2 1 0fi> BEH*:ie>feafelifJRIS»cafecf*, MTF^^tB-r^) (S 1 5 7 
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